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Abstract: The paper investigates the impulsive control problem of underactuated spacecraft formation
reconfiguration in circular orbits, with the loss of either the radial or in-track thrust. Firstly, based on the dynamical
model of relative orbit motion in circular orbits, both system controllability and reconfiguration feasibility analyses
are conducted for either underactuated case. Then, minimum impulse times and the corresponding velocity increment
expenditure for formation reconfiguration are analytically derived. Finally, numerical simulations are presented to
verify the validity of the proposed underactuated control schemes. Numerical results indicate that formation
reconfiguration in circular orbits is still feasible even in the absence of radial or in-track thrust. In comparisons with
the fully-actuated control method, the underactuated one proposed in this paper can effectively avoid the
reconfiguration mission failure arising from the thruster malfunction, thus enhancing the adaptability and reliability
of the control system.
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